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Abstract

A new beam-timing monitor (BTM) has been developed in order to diagnose longitudinal beam dynamics and bunching
characteristics at the pre-injector of the KEKB injector linac. The BTM is a conventional stripline-type monitor with two
pickup electrodes. It measures a relative delay time between arriving time of the beam signal and zero-cross time of
the fundamental accelerating rf signal (2856 MHz) immediately after the beam signal. The beam tests were performed
to evaluate the performance and characteristics of the BTM with primary signle-bunch electron beams with charges of
~8 nC/bunch for positron production. It is found that the test results show that the measurement resolution (or limit) of
the delay time is o ~1.2 ps in one standard deviation. This report describes the new BTM system, beam tests and their
results with investigating the dependence on the parameters of the pre-injector, and correction methods to the pulse-height

dependence of the BTM signal are in detail described.
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Figure 1: Mechanical drawings of the beam-timing monitor, (a) front view, and (b) side view. The length is indicated in

millimeters.

448 mm & U7z, ANV T 51 B R EN 7mN A
R—SHNT2E50H 2 ET27-DIZTE 572
JEMEZESLTWVWS, Thbb, NMKE—-—FF50D
HEIZLBESOEECHD 28T 572012700 ABE
LIEBEDEI RS-0 TH 5,

BRED iz ik SMA 7 4 — R AL —23E1 0 {4+ 5
. MGIEF = NN ST WA, BRI O
X 500 & L. Fx rN—NEEL B ORRIZESE
K (S0 Q) WA T A LD ITkD sz,

32 FHHIZ AT A

BTM 2% & H3#E of (5% (2856 MHz) (&, [l —7
NERAWTEEA > 8 23— 7 (Tektronix/DPO70404C,
BW4GHz, 25GS/s) N A X n b, FEflir — 7 ik,
T of (2% U SUHNER {& o A RF [E# 7 — 7
(S04272B/20 m). BTM Zxf U = 28 B AR(K A8 25 (7l il - —
7V (WF-H50-4S/30 m) % i\ 7z, ¥ —LE5 D LR
D ETBZ RO S LTNE f F50¥n oo 2T
®E@ﬁ%%ﬁymz:~7KW%?6E@%%%M%

BEEMALUTEHIT S, 22 THEELEVWI 2IE, AF
/DX:I 7D B/ NEFE 4 fRRELL 200 s TH B D3, N
E%@x;&—k;b@kﬁﬁﬁﬂﬁ%%i~1ma@

WCHIREND Z & TH D, Z DRFHDIREEDAFHEI > 2
FLAD1lYay bEENIZB T ARA L5252 2IC
%5,

4. GETFERA—REFE—LIZK R
4.1 IR IZE S BTM G

BELHEIPOBHINEIGEFERA - IREFLE—
A@fﬁﬁxﬂ#@ﬁilﬂﬁ’]& & & 1Z 8.2 nC/bunch T - 7z,
—IRE ﬁk%i/\/?éﬁiOO) EMEE LTIEARE
<\%Q&Tﬁﬁglu EMEOBERD UIXUILE
Mé%fbéoﬁcf\if X —REF Y — 2D BTM
IS EFHNTEZEIZ U,

B 2(a) 12 —IRBE LY — LT3 2R 2 BTM {3
S % r?lﬂM@v&%é%ﬁxéiﬁtﬁyu
23— F#E % 500 mV/div, 1ns/div & U =IEDEIET
HB, NAR—FEFDN BN 0 BT E BEOEREIL 3
ns DT, FHADEBY—IBHESMENT VB Z & H0E
RTEDB, H->T, MYDEZOFHET MY H—%2HI
EERFRIER OE A (Ty) & LY — ADFERM & L7,

BTM signal

<}

1 ns/div
500 mV/div

®
40 ps/div
500 mV/div (BTM)

Aomvidive) o
]

Figure 2: (a) Typical BTM signal and (b) similar BTM and
accelerating rf signals measured for primary electron beam
for positron generation (enlarged view of (a)).
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Figure 3: Time traces of the delay time Ty; and pulse height
Vp measured in typical operation for the LER injection dur-
ing about a day.
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Figure 4: Variation in the delay time Ty as a function of the
attenuation value with fixed rf attenuators (1 dB step) in the
calibration measurement applied to the primary electron
beam.
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Figure 5: Variation in the delay time 7}; as a function of
the pulse height of the BTM signal with fixed attenuators
(1 dB step) in the calibration measurement.
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Figure 6: Distribution plot in the measured delay time for
the primary electron beam. (73;): the mean value of T.
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Table 1: Summary Table in the Derivative of the Delay
Time T,; Depending on the Phase Variation at Each Nom-
inal Set Point with the Calibration Correction Based on a
Polynomial Fitting Procedure for the Pre-injector Parame-
ters

NIA=R Ty e B BRRGE
[ps/deg.]  [pol. ¥R¥X] [deg.]
SHB1 f74H -2.2 4 +0.55
SHB2 f{ii#f -0.69 2 +2.0
B fitH -1.88 4 +0.64
PB fi7#f -0.09 4 +14
AccAl fifH 1.07 2 +1.12
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Figure 7: Dependence of the delay time 7}; and pulse height V, as a function of (a) the SHB1 A¢, (b) dependence of Ty
with and without the V), corrections, (c), and (d) the similar results of the SHB2 Ag, (e), and (f) the similar results of
the buncher A¢, (g), and (h) the similar results of the PB A, (i), and (§) the similar results of the A1 Acc A¢ applied
to primary electron beam.
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